. Phosphorus-31 chemical shifts of (Bu3P )2NiCl2 in various solvents.
On the 31P NMR Spectrum of [(/ i-C^^P^N iCN on-coordinating solvent
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_ 16.9 Fig. 1 , which shows a very large broadening of the 31P signal as the chemical shift decreases. For previous 31P NMR studies5, very slight (approx. 1 ppm at most) solvent shifts were observed, and so the nickel case is quite unusual. These data suggest that the non-coordinating solvents with large dipole moments shift the diamagnetic-para magnetic equilibrium very slightly to the tetra hedral (paramagnetic) form, since the solvents with larger dipole moments could reasonably be expect ed to stabilize the isomer (tetrahedral) with the larger dipole moment. It should be pointed out that our modest reso lution would not allow for meaningful concentration studies, although it is likely that the observed chemical shifts do exhibit such dependence. Like wise a wider range of dipole moments was not studied because the peaks broadened so much that they were undetectable when solvents with large dipole moments were employed.
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Only slight changes are observed in the PMR spectrum of (Bu3P)2NiCl2 in C6D6, CDC13 and d 6-acetone. Considering that chemical shifts of up to 130 ppm have been observed in some PMR studies1, it is likely that the equilibrium lies almost completely toward the diamagnetic isomer, even in very polar solvents. This greater sensitivity of phosphorus-31 NMR toward observing the dia magnetic-paramagnetic equilibrium is presumably due to the close proximity of the phosphorus atom to the source of paramagnetism, and possibly to the n bonding overlap of the nickel 3d orbitals containing the unpaired electrons with the empty 3d orbitals of phosphorus.
Experimental
Phosphorus-31 NMR spectra were recorded on a Varian Associates DP-60 spectrometer, operating at 24.3 MHz as previously described7. In general, spectra were recorded by sweeping five times with increasing field and five times with decreasing field. The ten values were averaged. The extreme broad ness of the peaks observed in some spectra required extrapolation of the slopes to determine the center of the signals. Spectra were recorded in CH2C12, CHC13, CC6H6, CCI4 CS2, and acetone with reagent grade solvents. Toluene, cyclohexane, THF, and ether were dried over sodium-benzophenone and distilled prior to use. The other solvents were puri fied by taking a middle 5 ml fraction from the distillation of a 50 ml sample. Solutions were pre pared with 1 
